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body fluid or tissue containing 



WHAT IS CLAIMED IS: 1 

1 . A method for generating immune cells, comprising: 

collecting material comprising 
mononuclear cells from a mammal; and 
5 contacting, in the absence of Axogenous interleukin-2, the material 

with one or more activating proteins Specific for cell surface proteins 
present on cells in the material and irj an amount sufficient to induce ex 
vivo cell expansion, whereby the cellj; expand to clinically relevant 
numbers. 

10 2. The method of claim 1, therein prior to the contacting step, 

the cells in the material are treated urjder conditions whereby ex yjvo 
differentiation of some or all of the ceW into selected regulatory immune 
cells is induced. 

3. The method of claim »^vlhe\ein during the contacting step, 
1 5 the cells in the material are treatef urJder conditions, other than addition 
of exogenous IL-2, whereby ex yjyg differentiation of some or all of the 



cells into desired effector immune cell 



s is induced. 



4. 

purified. 
5. 

purified. 
6. 



The method of claim 2, v\ 



The method of claim 1 , wherein the expanded cells are 



herein the expanded cells are 
herein the immune cells are 



The method of claim 1 , w 
specific for a defined antigen. 

7. The method of claim 2, wherein the immune cells are 

25 specific for a defined antigen. 

8. The method of claim 1 , wherein the expanded cells are 

predominantly Th1 , Th2 or Th3 cells. 

9. The method of claim 1 , whWein the immune cells are 
activated ex yjyo prior to the contactinglstep in the presence of either or 
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both interferon-K and IL-2, whereby differentiation of Thl cells are 
effected . 

1 0. The method of claim ll wherein the cells are activated 
ex yjyo in the presence of one or aire of an agent selected from IL-4, 
anti-gamma interferon and anti-IL-1 2 \whereby differentiation of Th2 cells 
is effected. 

11. The method of claim 1 , wherein the proteins specific for cell 
surface molecules are one or more monoclonal antibodies specific for 

immune cell surface proteins. 

1 2. The method of claim 1 1 , wLrein the monoclonal antibodies 
are specific for CD3 or CD2, combined ith any combination of one or 
more of the following: CD4, CDS, CD1 18^27. CD28, CD44 and 
CD45RO. 

1 3. The method of claim 1 , wh>reJn\expansion is effected in a 

15 hollow fiber bioreactor. 

1 4. The method of claim 1 , whereir^the immune cells are 

expanded to an excess of 10 9 cells. 

1 5. The method of claim 1 , wherein immune cells are 
expanded to an excess of 10 10 cells. 

1 6. The method of claim 1 , wherein th^ cells are effector 

immune cells. 

17. The method of claim 1, wherein the bells are regulatory 
immune cells. 

1 8. A method for autologous cell therapyAcomprising: 
collecting material comprising body fluid or tissue containing 

mononuclear cells from a mammal; and 

contacting, in the absence of exogenous interleukin-2, the material 
with one or more activating proteins specific for cell sWface proteins 
present on cells in the material and in an amount sufficient to induce ex 
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vivo cell expansion, whereby the cells expand to clinically relevant 

numbers; and 

infusing the resulting Veils into a mammal. 

1 9. The method of claim 1 8, wherein expanded cells are purified 

5 prior to infusion into the mamrittal. 

20. The method of clai^i 1 8, wherein the expanded cells are 

regulatory immune cells. 

21 . The method of claim\l 8, wherein the expanded cells are 

effector immune cells. 
10 22. A method for generating regulatory immune cells, 

comprising: 

collecting material containing^puclear cells from a mammal; 
treating the cells to alter the^rtcW production profile; and 
expanding the cells to a clihicallyW^evant number of cells. 
15 23. The method of claim 22, wherein the immune cells with 

altered cytokine profile are purified prior to infusion. 

24. The method of claim 22, wheYein the immune cells with 
altered cytokine profile are specific for a defined antigen. 

25. The method of claim 23, wherejn the immune cells with 
20 altered cytokine profile are specific for a defined antigen. 

26. The method of claim 22, whereiriythe mononuclear cells are 
treated to differentiate into Th1 or Th2 cells. 

27. The method of claim 22, wherein the resulting population of 

cells are Th1-like or Th2-like cells. 
25 28. The method of claim 22, wherein thA immune cells are 

activated ex yjyo in the presence of either or both\interferon- K and IL-2, 
whereby differentiation of Th1 cells is effected. 

29. The method of claim 28, wherein anti-l^-4 mAb is also 
present during activation. 
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30. The method of claim 29, wherein the effector cells are 
activated in the presencl of IL-4 or IL-4 and either or both anti-gamma 
interferon and anti-IL-1 2 \ntibodies, whereby differentiation of Th2 cells is 
effected. 

5 31 . The method oV claim 22, wherein one or more monoclonal 

antibodies are included in t\,e medium in which the mononuclear cells are 
expanded. 

32. The method ^plafm 31 , wherein the monoclonal antibodies 
are specific for CD3 or cMcombined with any combination of one or 

10 more of the following: CD4, \oS. CD1 1 a, CD27, CD28, CD44 and 
CD45RO. 

33. The method of cl^im 22, wherein the cells are expanded in a 

hollow fiber bioreactor. 

34. The method of cla\m 22, wherein the cells are expanded to 

15 an excess of 10 9 cells. 

35. The method of clairn 22, wherein the cells are expanded to 

an excess of 10 10 cells. 

36. A n\ethod of producing virally purged CD4 + cells, 

IK comprising: 

20 isolating CD4 + cells from a patient infected with human 

immunodeficiency vilys (HIV); 

contacting the cells with one or more protein activating 

agents; 

selecting ce^s CD4 + that are HIV"; and 
25 then expand\.g the selected cells to clinically relevant 

numbers. 

37. The method ofVlaim 36, wherein in the contacting step, the 
activating under conditions p)bmote Th1 cell differentiation. 
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38. The method of claim 36, further comprising: 

after selecting CD4 + that are HIV" and prior to expanding the 
selected cells, growing a plurality of aliquots in the presence of mitogenic 
agents; — 



selecting frorta the aliquots those that are HIV; and 
then expanding the selected cells to clinically relevant 

39^ The method of claVi 36, wherein the cells are activated with 
^anti-CD3 mAb in the presen ce otS^terferon- 
"5 P°A% yP A0 - the methoTof claim 3V wherein, after activation, the cells 
P gre grQwn jn the presence of anti-CE^8 mAb and IFN-y. 

I ^41. The method of\claim 1, wfterein the cells are CD8 + cells. 

I 42. a composition, bomprising a clinically relevant number of 

| 

J CD4 + cells. 

■ 15 43. A composition comprising virally purged CD4 + cells produced 

M by the method of claim 36. 

= f 44. The composition of c\aim 42, wherein the CD4 + cells are 

^ predominantly Th1 -cells. 

•'* 45. A combination, comprising: 

:j 20 a composition containing a clinically relevant number of 

virally-purged CD4 + cells; and 

a composition contaijr^(f^g\ clinically relevant number of 

CD8 + effector cells. 

46. A method of treating a pWnt infected with HIV, comprising 
25 administering a clinically relevan\ number of virally-purged CD4 + 

cells. 

47. The method of claim 46, further comprising administering a 
clinically relevant number of CD8 + effector cells, wherein the effector 
cells are administered, before, after or simultaneously with the CD4 + 

30 cells. 
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48. A method of treating patients with autologous immune cells, 
comprising: 

collecting a tissue or b\dy fluid sample comprising mononuclear 

cells from a mammal; 
5 treating the cells ex yjvi to produce compositions containing 

clinically relevant number of rebulatory immune cells; and 

reinfusing a sufficient nu\nber of the cells to alter the in vjyo 
regulatory immune cell balance. 

49. The method of clain\ 48, wherein the cells are treated to 

10 differentiate into Th2-like cells. 

50. The method of claim W wherein the patients are diagnosed 
with an autoimmune disease or dfc^e characterized by chronic 
inflammation. 

51 . The method of clajp#-4^TV herein the ce " S aX& X ° 
15 differentiate into Th1 -like cells. ^ 

52. The method of claim 51 Wherein the patients are diagnosed 
with allergic disorders or infectious disease. 

53. The method of claim 48, ^herein the patients are to receive 
an organ or tissue transplant from an allogeneic or xenogeneic donor. 

20 54- The method of claim 51 , wherein the immune cells are 

exposed to one or more antigens from oAe or more pathogenic organisms 
and reinfused to protect the patient from ^ubsequent infection from the 

same pathogens. 

55. A composition, comprising a cynically relevant number of 

25 human regulatory T-cells 

56. The composition of claim 55, wnerein the cells are contained 

in a volume of one liter or less. 

57. The composition of claim 55, wherein the cells are 

contained in a volume of 500 mis or less. 
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58. The composition \f claim 57, wherein the volume is 250 mis 
or less. 

59. The composition of\claim 55, wherein the concentration of 
cells is at least about 10 7 -10 8 ceMs/ml. 

5 60. A combination, comprising: 

a composition of claim 55; and 

a composition comprising a clinically relevant number of 

human effector T-cells. 

61 . The combination of claim 60, wherein the concentrations of 
10 human regulatory cells and human elector cells are each at least about 

10 7 -10 8 cells/ml. 

62. The combination of claij^Cjyherein the compositions are 

mixed. 

63. The composition of cla'im ^6>wherein the cells are human 

15 effector T-cells. 

64. The composition of claim 5^5, comprising at least 10 s 

regulatory immune cells. 

65. The composition of claim 64\ comprising at least 10 10 cells. 

66. The composition of claim 64,\ wherein the cells are Th1 cells. 
20 67. The composition of claim 64, Wherein the cells are Th2 cells. 

68. A method for treating autoimmune disease, comprising 
administerting an therapeutially effective amount of the composition of 
claim 55, wherein the amount is sufficient to\treat the automimmune 
disease. 

25 69. The method of claim 68, whereinW disease is selected 

from rheumatoid arthritis, inflammatory bowel disease (IBD) or to prevent 

transplant rejection. 

70. A method of preventing rejection of transplanted islets for 
treatment of insulin-dependent diabetes mellitus (IDDM), comprising: 
30 administering a therapeutically effective amount of ihe composition of, 
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claim 55, wherein the amount is sufficient to prevent rejection of 
transplanted islets of Langerhans for the treatment of IDDM. 

71 . A method for treating treating allergies, infectious disorders 
or diseases, tumors or as vaccinating a human, comprising: 

5 administering a therapeutically\effective amount of the composition of, 
claim 55, wherein the amount sufficient to treat the allergy, infectious 
disorder, tumor or to protect the\ human against infection or ameliorate 
the severity of an infection. 

72. A composition of claVn 55, comprising at least 10 9 Th3 cells. 
10 73. A method of treatment of treating multiple sclerosis or 

insulin-dependent diabetes mellitusW>DM), comprising: administering a 
therapeutically effective amount o^^cbmposition of, claim 55, wherein 
the amount is sufficient to treat ynulWj^ sclerosis or IDDM. 

74. A method for treating autbimmune disorders, comprising 

15 administering a composition containing a therapeutically effective number 
of regulatory immune cells, whereby the symptoms of the disease are 
ameliorated or progression of the disease is retarded. 

75. The method of claim 74, wherein the disease is rheumatoid 
arthritis, multiple sclerosis, insulin-dependent diabetes mellitus, or 

20 inflammatory bowel disease. \ 

76. The method of claim 74, wherein the population of immune 

cells is Th2-like. \ 

77. The method of claim 74, wherefn the number of regulatory 

immune cells is at least 10 9 . 
25 78. The method of claim 77, wherein^he cells are contained in a 

volume of 1 liter or less. 

79. The method of claim 74, wherein Me disease is rheumatoid 
arthritis, wherein the composition is produced by\a method comprising: 

collecting mononuclear cells from a rheumatoid arthritis patient; 
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expanding the cells Cinder conditions whereby a composition 
containing an amount of ThV cells sufficient to suppress or reduce the 
chronic inflammatory lesions\of the arthritis; and 

infusing the resulting composition of cells into the patient. 
5 80. The method of clajm 79, wherein the number Th2 cells is at 

least 10 9 . \ 

81 . The method of clairtn 79, wherein the cells are contained in a 

volume of 1 liter or less. \ 

82. The method of claim W wherein the Th2 cells are memory 

10 cells. \ 

83. The method of claim S^Vhf rein the Th2 cells are activated 
ex yjyg in the presence of interfe/n^L-2, or mixtures thereof, prior to 

infusion. \ 

84. The method of claim 74, Wherein the disease is multiple 
15 sclerosis, and the composition is produced by a method, comprising: 

collecting mononuclear cells from\a multiple sclerosis patient; 

expanding the cells under conditions whereby a composition 
containing an amount of Th3 cells sufficieVit to ameliorate the symptoms 
or retard or stop the progression of multiplfe sclerosis; and 
20 infusing the resulting composition of bells into the patient. 

85. The method of claim 84, whereirithe number of cells is at 

least 10 9 cells. \ 

86. The method of claim 84, wherein the cells are contained in a 

volume of 1 liter or less. \ 
25 87. The method of claim 84, wherein tine cells have a memory 

phenotype. \ 

88. The method of claim 84, wherein the dells are specific for 

myelin or encephalitogenic epitopes of myelin antigens. 
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89. The method of ftlaim 74, wherein the disease inflammatory 
bowel disease (IBD), and the Composition is produced by a method, 

comprising: \ 

collecting mononuclear dells from an IBD patient; 
5 expanding the cells undert conditions whereby a composition 

containing an amount of Th2 ceFJs sufficient to ameliorate the symptoms 
or retard or stop the progression tof the IBD; and 

infusing the resulting composition of cells into the patient. 

90. The method of claim §9, wherein the number of cells is at 

10 least 10 9 cells. 

91 . The method of claim 89^ wherein the cells are contained in a 

volume of 1 liter or less. 

92. The method of clair#89\ \herein the disease is Crohn's 

disease (CD) or ulcerative colitis (UC) 
15 93 The method of claim 89, \vherein the Th2 cells are express 

integrin, a4, £7. 

94. A method for suppression transplant rejection, comprising: 
collecting mononuclear cells from patient prior to undergoing 

organ or tissue transplantation; \ 
20 expanding the cells under conditions whereby a composition 

containing an amount of Th2 cells sufficient to prevent rejection of the 
transplanted organ or tissue; and \ 

infusing the resulting composition of dells into the patient. 

95. The method of claim 94, whereira the number of cells is at 

25 least 10 9 cells. V 

96. The method of claim 94, wherein the cells are contained in a 

volume of 1 liter or less. \ 

97. The method of claim 94, wherein th\ transplanted tissue are 

transplanted islets of Langerhans. 
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98. The method of claim 94, wherein the cells are specific for 
the alloantigens or for an antigen unique to the transplanted tissue or 

organ. \ 

99. A method for treating insulin-dependent diabetes mellitus 

5 (IDDM), comprising: \ 

collecting mononuclear cellfe from a patient diagnosed with IDDM or 
at high risk for developing IDDM; I 

expanding the cells under conditions whereby a composition 
containing an amount of Th2 cells Sufficient to prevent or retard islet 
10 destruction; and \ 

infusing the resulting composWon of cells into the patient. 

100. The method of claim ^Tw^rein the number of cells is at 

least 10 9 cells. I \ 

101 . The method of claim 99, Wherein the cells are contained in a 
15 volume of 1 liter or less. \ 

102. A method for treating allertaies, comprising: 
collecting mononuclear cells from\a patient prior to undergoing 

organ or tissue transplantation; \ 

expanding the cells under conditions whereby a composition 
20 containing an number of Th1 cells sufficient to ameliorate the symptoms 
of the allergy; and \ 

infusing the resulting composition of\cells into the patient. 

103. The method of claim 102, wheVein the number of cells is at 
least 10 9 cells. \ 

25 104. The method of claim 102, wherdin the cells are contained in 

a volume of 1 liter or less. \ 

105. The method of claim 102, wherein\the cells are specific for 
one or more allergens. \ 

106. A method for treating infectious diseases or cancers, 
30 comprising: \ 
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collecting mononuclear bells from a patient prior to undergoing 
organ or tissue transplantation! 

expanding the cells undir conditions whereby a composition 
containing a therapeutically effective number of Th1 cells; and 

infusing the resulting composition of cells into the patient. 

107. The method of clair\i 106, wherein the number of cells is at 
least 10 9 cells. 

108. The method of claim\l06, wherein the cells are contained in 

a volume of 1 liter or less. 

109. The composition of cl^iim 42, wherein the CD4 + cells are 

predominantly Th2-cells. 

110. The method of claimAWierein the cells are CD4 + cells. 

111. A method for treating Infectious diseases or cancers, 
comprising: co-infusing therapeutic^lly'effective numbers of regulatory 

and effector cells. 

1 1 2. The method of claim 1 l\l , further comprising co-infusing 
CD8 + effector cells cytotoxic T lymphocytes (CTLs) that are specific for 

the pathogen or tumor. 

113. The method of claim 1 1 1,\wherein the regulatory cells are 

Th1 cells. 

1 1 4. The method of claim 111, ^herein the regulatory cells are 
specific for the pathogen or tumor. 

115. The method of claim 108, wherein the disease is renal cell 
carcinoma and the antigen is Hsp70. 

1 1 6. The method of claim 111, w\ierein the number of cells is at 

least 10 9 cells. 

117. The method of claim 111, wherein the cells are contained in 
a volume of 1 liter or less. 

1 18. A method of vaccination, comprising 
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exposing isolated mononuclear cells obtained from a patient to a 
selected vaccine antigen inW presence of one or more cytokines that 
induce Th1 cells or Th1-like\ells to produce Th1 cells or Th1-like cells 
specific for the antigen; and 
5 expanding the resulting c^lls for reinfusion. 

119. The method of claim, 1 1 8, wherein the number of cells is at 

least 10 9 cells. 

120. The method of claim l\l8, wherein the cells are contained in 

a volume of 1 liter or less. 
10 1 21 . The method of claim 1 18. wherein the cells have a memory 

phenotype. 

1 22. The method of claim 1 1 &^5vWrein the cytokine(s) is (are) 

selected from IL-1 2 and IFN-k- \ ^ 

1 23. The method of claim 118, wherein the resulting cells are 

15 CD4 + , CD8 + or a mixture thereof. \ 

1 24. A method for altering the regiilatory balance of immune cells 
in a human, comprising administering to the human a composition 
comprising a clinically relevant number of autologous regulatory T-cells. 

125. The method of claim 1, wherein\at least 10 9 cells are 

20 administered. \ 

126. The method of claim 16, whereinW least 10 10 cells are 

administered. V 

127. The method of claim 16, wherein the cells are Th1 cells. 

128. The method of claim 16, wherein the cells are Th2 cells. 
25 1 29. The method of claim 1 6, wherein the cells are Th3 cells. 

1 30. The method of claim 1 6, further composing, administering a 
clinically relevant number of effector immune cells, wherein the effector 
immune cells are administered with, before or after administration of the 
regulatory cells. 
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131 . A methbd for treatment of human immunodeficiency virus 
(HIV) infection, comWising administering an effective amount of the 
composition of claim H2. 

132. A methodlfor treatment of human immunodeficiency virus 
5 (HIV) infection, comprising administering an effective amount of the 

composition of claim 4^ 

1 33. A method fc\r treatment of human immunodeficiency virus 
(HIV) infection, comprisi\g administering an effective amount of the 
combination of claim 45. 
10 1 34. The method o\ claim 106, wherein the disease is renal cell 

carcinoma and the antigen\is Hsp70. 

135. The method ofjfclajm 111, wherein the disease is renal cell 

carcinoma and the antiger 

1 36. The method of c\ai^ 3, wherein the expanded cells are 

15 purified. 

1 37. The method of cla\m 1 , wherein the mammal is a human. 

138. The method of claifn 2, wherein the mammal is a human. 

139. The method of clairX 3, wherein the mammal is a human. 

140. The method of claimVl, wherein the immune cells are 
20 activated ex vivo in the presence \f interferons whereby differentiation 

of Th1 cells are effected. 

141 . The method of claim 1 Awherein the expanded cells are 
predominantly Th1 cells, whereby th^resulting population has a Th1 or 
Th1-like cytokine profile. 

25 142. The method of claim 6, wherein the expanded cells are 

predominantly Th1 cells, whereby the resulting population has a Th1 or 

Th1-like cytokine profile. 

143. The method of claim 7, wherein the expanded cells are 
predominantly Th1 cells, whereby the resuming population has a Th1 or 
30 Th1 -like cytokine profile. 
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144. The methbd of claim 1, wherein the expanded cells are 
predominantly Th2 cellfe, whereby the resulting population has a Th2 or 
Th2-like cytokine profiled 

145. The method of claim 6, wherein the expanded cells are 
5 predominantly Th2 cells,\whereby the resulting population has a Th2 or 

Th2-like cytokine profile. 

146. The method Af claim 7, wherein the expanded cells are 
predominantly Th2 cells, whereby the resulting population has a Th2 or 

Th2-like cytokine profile. 

147. The compositjOr\>f claim 42, wherein the cells are contained 

in a volume of 1 liter or less. 

148. The composition W claim 42, wherein the cells are contained 

in a volume of 500 mis or less. 

149. The composition of\claim 147 that contains at least about 

10 9 cells. 

1 50. A composition produced by the method of claim 41 , wherein 
the cells are contained in a volume\of 1 liter or less and the number of 
cells is at least about 10 9 . 

151. The composition of clairVi 1 50, wherein the cells are 
contained in a volume of 500 mis or Itess. 

152. The composition of claim \l 50 that contains at least about 

10 10 cells. 

1 53. A method of treating a patieVit infected with HIV, comprising 
administering the combination of claim 45^ wherein the compositions are 

25 administered simultaneously or sequentially 
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